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3) D Since this application is in condition for allowance except for fonmal matters, prosecution as to the merits is 
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6) ^ Claim(s) 16.19-39.110 and 111 is/are rejected. 
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DETAILED ACTION 
Status 

1 . The rejection under 35 USC 1 02 based on Pavate et al has been withdrawn in 
view of Applicant's amendment to claim 1 6 of the subject matter of dependent claims 1 7 
and 18. 

Claim Objections 

2. Claim 1 1 1 is objected to because of the following infonnalities: since claim 110 
recites a copper alloy sputtering target "consisting essentially of a list of of components, 
this claim is improper in stating "The copper alloy sputtering target of claim 110 further 
comprising". It should be amended to recite "further consisting essentially of. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 16 and 19-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pavate et al (US 6,391,163) in view of Perry et al (US 6,896,748). 

Pavate et al teach (see abstract and col. 3, lines 21-29) a copper alloy sputter 
target including 100 ppm-10 wt% of an alloying element such as Mg, Zn, Al, Fe, Ni or Si 
with a hardness of 100-250 HV (Vickers). Such a Vickers hardness equates to more 
than 40 on the Brinell hardness scale (HB). 
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However, Pavate et al do not teach the grain size of the copper sputtering target. 
Pavate et al does include a teaching regarding the grain size (see col. 2, lines 55-59. 
col. 3. lines 2-4 and col. 3. line 66 to col. 4, line 3), such that the grain size should be 
kept as small as possible to achieve better sputtering characteristics. 

Perry et al teach (see abstract and col. 3, lines 42-46) a method of forming 
copper alloy sputtering targets that achieves grain sizes as small as 0.1 \im. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the process of Perry et al to make the sputtering targets of Pavate et al so that the 
sputtering targets of Pavate et al would have had as small a grain size as possible as 
suggested by Pavate et al. 

Regarding claims 18-21, Perry et al teach (see col. 4, lines 8-18) that the process 
achieved a uniform microstructure throughout the target. Thus, one of ordinary skill in 
the art would have expected the resultant sputtering target to have had a unifomn grain 
size (less than 10% standard deviation) and hardness (less than 3.5% standard 
deviation). 

Regarding claim 22, Peny et al suggest (see col. 4, lines 43-60) that when the 
sputtering target had sufficient strength, it could be used as a monoblock with a backing 
plate. 

Regarding claim 23, Pavate et al suggest using a backing plate. It would have 
been within the expected skill of a routineer in the art to have selected an appropriate 
backing plate attachment method, such as diffusion bonding with a bond yield strength 
of greater than about 15 ksi. 



Application/Control Number: 10/614,807 Page 4 

Art Unit: 1742 

Regarding, claims 24-26, Pavate et a! teach (see col. 2, lines 55-64) that the 
crystallographic orientation of the sputtering target was known to be a result effective 
variable. Therefore, it would have been obvious to one of ordinary skill in the art to 
have optimized the orientation of the sputtering target in order to achieve proper 
sputtering results. 

Regarding claim 27, Pavate et al suggest Al, Zn or Mg. 

Regarding claim 28, Pavate et al teach a preferred range of alloy additive of 0.01 
wt% to 5 wt%. 

5. Claims 29, 30 and 32-37 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Perry et al (US 6,896,748). 

Perry et al teach (see abstract, col. 2, lines 6-27 and col. 3, lines 25-46) a copper 
alloy sputtering target including less than 10 wt% alloying elements with an average 
grain size of from 0.1-7.5 ^m. Perry et al teach (see col. 4, lines 8-17) that the 
sputtering target has a uniform microstructure. Therefore, one of ordinary skill in the art 
would have found it obvious to have made the sputtering target with a grain size 
unifonmity with a standard deviation of less than about 15% throughout the target. 

It would have been obvious to one of ordinary skill in the art to have selected the 
alloying element from the list disclosed in claim 29. 

Regarding claim 30, since the sputtering target of Perry et al had a uniform 
microstructure, one of ordinary skill in the art would have found it obvious to have made 
the sputtering target with a grain size uniformity with a standard deviation of less than 
about 10% throughout the target. 
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Regarding claim 32, since the sputtering target of Perry et al had a uniform 
microstructure, one of ordinary sl<ill in the art would have found it obvious to have made 
the sputtering target with a hardness unifomiity with a standard deviation of less than 
about 5% throughout the target. 

Regarding claim 33. Perry et al suggest (see col. 4. lines 43-6) making the 
sputtering target as a monoblock. 

Regarding claim 34, Perry et al admit that backing plates had been used. It 
would have been obvious to one of ordinary skill in the art to have used a backing plate 
with the sputtering target of Perry et al if more strength were desired in the sputtering 
target. It would have been within the expected skill of a routineer in the art to have 
selected an appropriate backing plate attachment method, such as diffusion bonding 
with a bond yield strength of greater than about 15 ksi. 

Regarding claims 35-37, crystallographic orientation was known to be a result 
effective variable in the prior art (see Pavate et al (col. 2, lines 55-64)). Therefore, it 
would have been obvious to one of ordinary skill in the art to have optimized the 
orientation of the sputtering target in order to achieve proper sputtering results. 
6. Claims 31 , 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Perry et al (US 6,896.748) in view of Pavate et al (US 6.391 ,163). 

The teachings of Perry et al are described above. 

Perry et al are silent with respect to the Identity of the alloying element and the 
hardness of the resulting alloy. 
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Pavate et al teach (see abstract and col. 3, lines 21-29) a copper alloy sputter 
target including 100 ppm-10 wt% of an alloying element such as Mg, Zn, Al, Fe, Ni or Si 
with a hardness of 100-250 HV (Vickers). Such a Vickers hardness equates to more 
than 40 on the Brinell hardness scale (HB). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used Mg, Zn or Al as the alloying element in order to achieve the increased hardness of 
the sputtering target so that the resulting sputtering properties could be improved. 

Regarding claim 39, Pavate et al teach a preferred range of alloy additive of 0.01 
wt% to 5 wt%. 

7. Claims 110 and 111 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Perry et al (US 6,896,748) in view of Weinzerl et al (US 6,645,352) and Pavate et 
al. 

The teachings of Penry et al are described above. 

Perry et al are silent with respect to the identity of the alloying element and the 
hardness of the resulting alloy. 

Weinzerl et al teach (see abstract and claims 1 and 4) a copper-palladium sputter 
target including 8.1-15.7 wt% (5-10 at%) of palladium. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used palladium (Pd) as the alloying element as suggested by Weinzerl et al in order to 
achieve sputtering of a layer composed of a copper-palladium alloy forfomiing the 
disclosed optical data storage disk. 
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Neither Weinzerl et al nor Perry et al include teaching about the hardness of the 
resulting sputtering target. 

Pavate et al teach (see abstract and col. 3, lines 21-29) a copper alloy sputter 
target including 100 ppm-10 wt% of an alloying element such as Mg, Zn, Al, Fe, Ni or Si 
with a hardness of 100-250 HV (Vickers). Such a Vickers hardness equates to more 
than 40 on the Brinell hardness scale (HB). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used Mg, Zn or Al as the alloying element in order to achieve the increased hardness of 
the sputtering target so that the resulting sputtering properties could be improved. 

Response to Arguments 
8. Applicant's arguments filed 7 March 2006 have been fully considered but they 
are not persuasive. Applicant has argued that: 

a. The methodology of Perry et al does not teach how to achieve an average 

grain size below 1 micron. 

In response, the processing methodology of Perry et al achieves minimized grain 
sizes, and one of ordinary skill in the art would have expected the process to be capable 
of forming an "average" grain size of less than 1 micron. Since the sputtering target of 
Perry et al had a consistent texture and grain size throughout the formed sputtering 
target, the disclosed grain size would have been considered to have been the "average", 
grain size, or at least extremely close to the average grain size. 



Application/Control Number: 10/614,807 Page 8 

Art Unit: 1742 

Further, Applicant has not provided a showing that the disclosed methodology 
produces produced a sputtering target materially different than the sputtering target of 
Perry et al. 

Additionally, Applicant disclose on page 22 of the specification as filed that the 
"sub-crystallization temperature intemiediate annealing" perfonned at temperatures of 
about 150-325°C for copper alloy sputtering targets produced the average grain size of 
less than 1 micron. Perry et al teach (see col. 2, lines 20-23 and col. 4, lines 25-33) that 
the sputtering target was formed with an recrystallization annealing step at a 
temperature below 350°C and preferably at 150-320°C. Thus, based on the teachings 
of Perry et al and Applicant's disclosure, one of ordinary skill in the art would have 
expected the formed sputtering target to inherently possess the claimed average grain 
size as claimed. 

Conclusion 

2. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251 . The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding Is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



HanyO Wilkins, III 
Primary Examiner 
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